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operations  Desert  StteW  and  Desert  Stomi  have  presented  Arniy  aviafion  wBh 
some  chaJtef^es  to  fie  safe  operafion  of  our  aircraft  under  night  vision  goggle 
coodtiore.  The  corittnafion  of  visual  niusfons,  featonetess  terrairi.  arto  extrerne 
tenperatures  orates  uiforgivirig  Nations  for  un&ainednight  vi^  goggte  crews. 
ExperierKe  has  proven  fiai  commanders  who  focus  on  deseil-specffic  night  viaon 
goggte  trsdning.  baile  itKtering  crews,  arri  oew  coordtoalion  wi  be  able  to  lectoce 
the  risks  assocsafcdwifli  desert  flying.  Operations  Desert  Shield  and  Desert  Stonn 
have  requred  ftet  cert*  long-stettiding  night  flight  procecfcjres  and  techficpjes  be 

re-exanrined,  the  most  signaicsHil  of  these  being  Aircrew  Training  Manual  aaspeed 

Ontitations.  The  dt^  appendbc  E  to  TC 1-204  includes  new  pianrung  giidance 
appropriate  for  tte  ravitonrnerft  in  Southwest  Asia 

Suggest  you  use  this  giidance  for  operational  planning  and  tt>e  cfawi-w*,-fun 
progres*n  of  uflt  ragft  vt^n  goggle  training  programs  in  Soufiwest  A*.  TKs 
gui^  is  intefKJed  to  improve  your  combat  effectiveness  through  smarter,  safer  fDght 
training  and  operaSons. 


RUDOLPH  OSTOVICH  111 

Major  General,  Commaider 

U.S.  Army  Aviafion  Center  ad  Fort  Rucker 


20000929  034 
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X.  REFERENCES 


SECTION  I 


INTRODUCTION 


The  airbonie  sand,  featureless  terrain,  and 
gaud  dunes  jravaleot  in  Southwest  Aaa 
present  aviators  with  a  hazardous 
oTVPTTr>nTnpnt  fiir  ni^t  visiop  gpgde  operatiops. 

lb  provide  planning  guidance  specifically  oriented 

toward  this  enviromnsit,  &  researdi  project 

sponsored  by  the  Director  of  Army  Safety  and 
directed  by  ^  Army  Safety  Center  was 

conducted  in  Southwest  Asa  during  the  period 

1-30  December  1990.  Ihe  primary  purpose  c£Ae 

project  was  to  determine  marimum  airspeeds, 

optimum  altitudes,  and  atmHary  aircraft  lighting 

for  safer  NV^G  operatkais  under  the  fell  spectrum 
of  illrunination  levdb  fer  terains 


characteristically  encountered. 

Evaluation  flights  were  conducted  by  two  higbly 

eq)eiaeiiced  instructor  pilots  from  Fort  Rucker 
alcHig  with  two  such  {B^  assigned  to  Operation 
Desert  Shield  aviation  units.  TVeoUH-lHaiicrafi 
-with  radar  altametezs  were  used  and  plots  were 
eq[uqq)ed  with  AN/A\^-6  gog^es.  Aseies  o£ 
fflghtRwff>rR  conducted  ovear  three  dtffefftnt  types 
nf  t/arrain  prOTalent  in  Southwest  Aria  (scTcb.  diy 
and  sand  dunes)  with  various  altitude, 
airspeed,  and  lifting  configurations.  Iddeo  and 
audio  tapes,  interviews  of  in-theater  pflots,  and 

quantitativedatawereusedtodevdoptheinfcr- 

matkHi  contained  in  this  planning  guide. 


SECTION  II 


ILLUMINATION 


•WhenmocHiislocatedtoeithersideofair- 
ccafL  obstade  detectioii  can  become  difficult  be¬ 
cause  lateral  shadows  can  obscure  obstacles. 


numination  level  is  one  of  the  most  important 
feictors  in  NVG  Tmg.«rfnn  planning.  Sect^ 

H-A  below  contains  illumination  conadsr* 
oti'rmt!  for  desert  r^<ms  that,  while  applicable  in 

all  areas  of  the  world,  maor  be  more  important  to 

planners  of  NVG  missions  in  Soufliwest  Aaau 

n-B  provides  sources  of  IlhiminatkHi  data 
far  use  in  NVG  misskm  planning. 

A.  ILLUMDSIATION 
CONSIDERATIONS _ 

MOON  POSITION 

■  Use  forecast  moon  position  in  NVG  planning 
process  to  ensure  crews  do  not  fly  directly  into  a 
rising  or  setting  moon. 

■  Moonan^: 

•Moon  at  low  an^es  Gess  than  30  degrees) 
may  distort  the  shape  of  terrain  features,  maVing 
tbpTTi  bard  to  correlate  witb  amap. 

•  Moon  at  high  an^es  (70  to  90  d^rees)  and 
bigb  TniTmiTiatifin  levels  (above  80%)  can  cause 

washout  of  terrain  detail  with  a  OHresponfing 
decrease  of  visual  cues. 

■  Optimum  moon  conditions  far  NVG  cpaataons 

in  the  desert  may  be  40- to  8Q-percait  illuminar 

tiom  and  a  40-  to  80-degree  an^e  above  die 
horizon. 

■  Obstacle  detection  is  best  when  rnocm  is  behind 
theaircrafL 

■  Shadows. 

•If  necessary  sbadfiws  provided  by  terrain  fea- 
tuies  can  be  used  to  bide  the  aiicrafa. 

•  Shadows  can  be  used  as  visual  cues  far 
spatial  orientation. 

•Tn  terrain  with  high  vertical  tdieCwfaHi  the 
moon  is  located  behind  the  an'crafi,  teu-dln  fear- 
tures  stand  out  more  and  shadows  extend  away 
from  the  aircraft. 


SUNRISE  AND  SUNSET 

■  Fostion.  of  die  sun  should  be  oonddered  when 
cperatkais  are  planned  near  sunset  and  sunrise 

^y^OT^■flw^.bnr^7^^n  suoli^t  can  degrade 
NVG  effectiveness. 

■  Aoaid  flying  due  west  immediately  after  sunset 
or  driA  east  just  befare  sunrise  to  avmdbri^t 
over-the-hcolzoai  srmligfat. 

■  Over-the-horizon  sunlight  may  be  too  bri^t 
at — 

•  Sunset  until  the  sun  drops  beyond  12  degrees 
below  the  horizon  (end  of  evening  nautical 
twih^itX 

•Sunrise  as  the  sun  rises  from  12  degrees 
bdow  tie  horizon. 

CULTURAL  II(5HT  CONTAMINATION 

■  rbrUnral  bght  mntamiTifltinn  (effect  ofTightiuP’ 
from  cities,  fires,  flares,  etc.)  is  diflBcult  to  predict. 

■  Cultn^li^it  increases  total  ambient  illumina- 
ticBilevd. 

■  Pcfint  K^t  sources  may  reduce  ability  to 
detecWdentify  terrain  features  Ijdng  between 
them  and  the  NVG  user. 

OTHER  <X)NSIDEEAIIONS 

■  When  forecast  amlrient  li^t  level  is  very  low  or 
very  In^i,  assign  a /t(gier  risfe  factor  fer  the  mis* 
ginn  i^¥TriTigpVaT>'mT>g- 

■  "When  H^it  levd,  is  very  hi^  the  reflectance  of 
sand  can  reduce  detectaMlity  of  obstacles  in  the 

fer^romai. 

■  Fo&  gmnlcp-,  tiazp,  sand,  and  dust  will  Effuse 
Tight,  and  reduce  the  efiectiveness  of  available  il- 
lumination. 


3 


B.  ILLUMINATION  DATA 
SOURCES _ 

SOU&CES.  TlVnminfltiQrL  data  can  be  obtained 

fmm — 

■  U-S- Force  Weather  Service 

■  CcHnputer  jw^a-ms  sudi  as  Ihctical  Decision 
Aid  CTDA)  and  Tight  Levd  Planning  Calendar 
(LUNACAL) 


DESCRIPnON  OF  TDA  AND  LDNACAL 
■  TOA 

•Used  by  some  U£.  Air  FcEce  weather 
fcHiecasters, 

•Primarily  an  electTO-optical  fiarecasting  tool 

vised  to  determme  infirared  target  detectioaa  and 
identification  ranges  based  on  local  weather,  ter¬ 
rain,  and  target  activity. 


•  Can  provide  NVG  mission  planners  with 
moon  TPTiithj  set  times,  percent  illuinination, 
tmA  position  in  the  sky  relative  to  True 

North. 

•Maybe  obtained  &om  local  UJS.  Air  Force 
weather  forecastec. 

■  LUNACAL 

•Provides  predictians  of  sun  and  moon 


latitude  and  longitude. 

•May  he  obtained  fiom  local  UJS.  Air  Fbrce 


weather  fcgecaster. 

•Examples  of  LUNACAL  output  for  the 
imnnfhR  nfFphniary  through.  Junfi  1991atein- 
cioded  in  C3iarts  1  tiirouiJi  5  for  Kuwait  (Sty 
(latitude  29  d^iees  22  minutes  Nmrth,  lon^tode 
48  degrees  <X)  minutes  East,  GMT +3). 
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20  Mar  $2230  175)  248 

21  Mar  $2338  175)  348 

22  Mu  loie  ItOO  488 

23  Mar  lote  Ittl  578 

24  Mar  11207  Itll  888 

25  Mar  11314  lt02  788 
28  Mar  1141)  1M2  878 

27  Mar  11523  1«3  )38 

28  Mar  11824  1004  )88 

2)  Mar  11724  1004  1008 
30  Mat  11823  1005  ))8 

Date  t/$  S«e  8Ib|  ! 
Mooa  set  2400  1708 


28  . iiiiMniinTntmmiiiiiiiiiiniiiinnniiiiiiiiiuilTlimimooooO . 15  Mu  11548 

08  . tTTmTiiiiiiniiiiiiiiiiiiirmiiiiminiriiiimiiiiniiniiiuimoo . 18  Mu  1053) 

18  . MiTmTiTTmTuminininiiniiiiniiniiiiiniiimilillllllllinin . 17  Mu  Htli 

38  . n<vwwvwTTTTTniiiiiMiitilllllllllllinillII81IIIII!IIIIllI»linnnn . is  Mu  18848 

18  . npatww»w>nnan»Tiiiiiiiitlllllllt»lllIin»llIIIIlllIlIlll!IllimillllI . 1)  Mu  11724 

158  . nrvMwivwtnrwwMWVWiiiilllllinilllllinil  20  Mu  14840 


.no 


1800 


oaccgoooooooa}oooninTimiin8i»iiini88iiiiiniiiimim . 21  mu  1885) 

-  imMoononmintniiniiiitiiiiiniinuniini . 22  Mu  10)58 

- ooooooominmiliinsiiiniiiiiiiiii . 23  mu  $«30 

-  fliwMifliiiiiiiiiniiimimnn . 24  lu  S0U4 

-  nwiaiiiiiiiiiiiMifinT . 25  Mu  SOm 

- Mftniiii»ii» . 27  Mu  $8341 

-  oonrann . 28  lu  $0415 

-  aiini . 25  Mu  $8448 

-  m . 30  Mu  $4520 

-  0 . 31  Mu  $1552 

•  Date  i/S 

1)00  2080  2108  2230  lilt  240«  4100  «2K  0300  0440  1508  0804  ilOO  MH  Iica 


(....}  iadicates  Su  awt  iorim 
(nil]  Udieates  Ims  kei«  korixn 

(0000)  iadicates  Meoli^  leael  less  tkai  .143  lax  aac  toet  att  23%  illniiiled  k  i«t  30  def  alne  kuisa  «  adtler 
i  )  iadicates  leali^t  letel  fteater  tia  «  efal  to  .N3  lu  M  moi  ast  23%  illauatci  u  ut  30  ^  akm  haritu 
( — )  iadicates  tie  Imi  is  at  least  23  fer«3t  iiiaisatei  aad  at  least  30  deftess  akore  tie  haiia 


tiiiittuttttxttiititttxxxxxttttxxtu  jjtj  ariridei  it  '.S.  inj  leretedical  leseaick  iakoratory  titttttttxxxxttxtxxxxxittutxxxtttttttt 
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g'lSSSSSSSSSSSSSSSaSSSSSSISSSBESeg'S 


X 


ttitttutttttttittititttttitttttutttttt  light  leTtl  flisiii?  ciloisr  ,  Clear  skj  caiitio*  tuttttetittetttttttittirtittttttrtitrt 

Utitnde  I  25  decrees  22  liiates  ion^itise  !  41  ee;rees  f  liiites 


1  Ijrll  1551  U  30  ^ril  1551 


2000 

I 


For  loon  Son  tint  17tC  IfOO  1509 

Fla  1/S  set  2400  !  !  ! _ 

1  Ijr  12021  loot  93\  . imimmiUOO 

m 


2100 

I 


2200  2300  2^0 


OlOl 

« 


0200  0300 


0410 

f 


0500 

I 


0(40 

I 


0200 

I 


2  Hr  12115  1007 

3  i|t  1721S  1<07 

4  Ift  12300  1000 

5  Hr  <7337  1000 
(  Hf 

7  Iff  me  1005 
I  Iff  S1204  1010 


304  . runmniitiniiHnnnDOO  - 

724  . nnnininimiinimuinitgooo  - 

(34  . IlllinillllirniimnimiumiiiwOOOgl 

544  . TirtiiiiiinmnuniiinmiiinilHIUMflCOO 

444  . iTiiMiilllll»iintMi»»lllllll»ll»linnOOOO()O0 

354  . iinmiiniimmiiiiiiiimiiillllinillimoOOOOOOOOOO 


OIH  ret  lo« 

!  l!a  1/S 
...  2  4rS07l5 
...  31ttO<7<( 
...  41{iSOI32 
...  SlitSOSU 
...  (IfrSlIU 
... 

...  ti|f  1*127 
....  Sift  MISS 


5  Hr  S1301 1011  2(4  . iTMllllllllTinilllllinilllUTnmiimiHlui^OCOOOOOOOOOOOOO-- . M  Ht  M»2 

10  ler  S1350  1011  104  . eiiiiinnuiiniiminiiiMriniiiiiuiiiunHiinnoooeooooooooo . u  Ht 

11  tor  S145(  1012  104  iriiitiitiitillMllIlilllllllimilinillinillUlUimOCOOOOOOOOO . n 

12  tor  S1555  1012  54  . itmiiinii»iiill!lHHllilI»llH»limiiiiiiiini>(mOOOOOOOO . B l|t  MW 

14  TininiiiniiimiiiiiniiiinniiniHUiMillllinumnmoooo . 14  l|t  M442 

04  mniiiniinimmiiiniiiiiiiiimuiinillllllimiiniTninO . B  Ut 

24  fww>TTTTTTTrnniiniiiiniiTiilfllllllll!I»!miiiiiiiiHinim . 10  lit  M(» 

..  «.x.  xwv  (4  ooooooooooooTTTTiMiiniiniiiiiiiiiiiiiiniuimminiiurmm . 17  iir  lo^ 

17  tor  S2125  1015  134  ()oooooo(KKK)()oooooooiniiiiiiuiniiiii»iiiii»iiHnniiii»rmm . 10  l|t  t«4! 

10  1ft  S2231  lOK  214  OCXXWOOOOOflOOOOOOWieuUllIllUUlIIllIinillillllUlOllllIi™^  IS  Hr  Mt52 


13  Hr  Sl(57  1013 

14  Hr  SlOOl  1014 

15  Hr  S1503  1014 
1(  Hr  S2017  1015 


15  Hr  S232S  1017  314  - - 

20  Hr  me  1017  434  - - - 

21  Hr  me  1010  544  . . . 

22  Hr  11212  1010  (54  . . 

23  Hr  11315  1015  754  . . 

24  Hr  1141(  1020  044  . . 

25  Hr  11515  1020  914  . . 

2(  Hr  11(13  1021  5(4  . . 

27  Hr  11711  1021  594  . 

20  Hr  11009  1022  1004  . 

29  Hr  11507  1023  954  . HHOO 

tote  I/S  Snn  4lla|  <  !  !  ! 

loos  set  2400  1700  1000  1500  2000 


21H 


tvMi-iiuiMmMiimniiniiiifiimimillllinn . 20  Ifr  M959 

eooooooomxmxniimxiiixximnn . 2i  ifr  s»02f 

-  onflaMnniiiiminnirrinTn . 22  1ft  S0144 

-  ftwvMiniiniiiilllllim . 23  Hr  S0142 

-  nnaniiiiiiimniin . 24  Hr  M2II 

- ttmmnmxnm . 25  Hr  st24J 

-  iwminiiiin . 2(  Hr  S032I 

- ■Bnrnm . 27  Hr  S»3S2 

_  oTfiTT . 21  Hr  M42S 

_  0 . 25  Hr  S05« 

.  30  Hr  SI542 

•  ■!!!!  !  !  !  !  !  tote  1/S 

22«  23M  2«0  •100  020t  0300  0400  0500  0(00  0704  OIM  im 


{ _ )  indicates  Sim  aioie  aoriioE 

(mx)  indicates  loon  belce  korison 

(0000)  indicates  looiligkt  teeel  less  tka  .003  In  ad  am  Mt  234  illoiutei  «  sot  3t  deg  aboee  kenta  et  leitter 
{  )  iidicates  loosligkt  leeel  greater  tka  et  egul  te  -003  In  tot  am  lot  234  illniiated  or  set  30  deg  ab««  koisa 

( — )  iidicates  tke  loa  is  at  leat  23  fercat  illeaiirted  aai  at  least  30  de^ees  abeie  tie  koriza 


ttitiuttttuuttttitttiittttttttitit  fstj  yrorided  bj  I.S.  trtj  laoaedieal  lesearci  Latoratori  tttttttttttttttttttttttttttttttttttxttt 
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tuuituttttuutttttttttutMtttttttt  ligit  lifel  jlaMing  caleader  ,  Clear  sij  caaditia 

iatitide  I  2S  degrees  11  liantes  loijitice  E  <i  degrees  i  iiaites 


i  lai  19S1  to  J1  May  i!91 


for 
PI  a 


I*8t 

i/s 


Su 

set 


UM  I1U 
24M  ! 


l»( 


IMO 

I 


}0«« 
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2l«fl 
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220C 
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220« 

I 


24«( 

I 


«1M  IM« 


1340 

I 


COM  050< 


•UO 

I 


4700 

I 


1  by  12053  1824 

320  .... 

2  by  E2IS0  1825 

800  .... 

3  by  12230  1825 

710  .... 

4  by  12310  1820 

710  .... 

5  by  12355  1820 

010  ... 

0  by  tote  1827 

520  ... 

7  by  me  1828 

420  ... 

8  by  S1242  1820 

320  ... 

3  by  S133$  1023 

230  ... 

10  by  $1430  1830 

110  ... 

11  by  $1541  1830 

to  ... 

12  by  $1040  1831 

30  ... 

13  by  $1755  1832 

00  ... 

14  by  $1340  1832 

10  ... 

15  by  $2915  1833 

40  ... 

10  by  $2118  1833 

110  ... 

17  by  $2214  1834 

130  ... 

10  by  $2302  1835 

250  ... 

13  by  $2343  1835 

350  ... 

28  by  aae  1830 

510  ... 

21  by  11211  1830 

no  ... 

22  by  11310  1837 

710  ... 

23  by  11400  1030 

tso  ... 

24  by  11505  1031 

too  ... 

25  by  11M3  1033 

530  ... 

20  by  117N  1033 

570  ... 

27  by  11757  1840 

1000  .. 

28  by  11052  1840 

IMO  .. 

23  by  11544  1041 

500  .. 

34  by  12032  1842 

350  .. 

Cate  1/S  SB 

Obi  ! 

loa  set 

24M  17» 

iiiiiiiiiimnooQ 


7tt  . iiiiiiimiiiiitiniiirminooooo  - 

TiiMiiimmiiimiiiiiiimmooooo 
Tiiiiiiii»»Tiiimiii»iimmirmooooao 
iiiiiiiiiiiifmiiiiiiiiiiiiiiiiTnTTTTneooooo 
iiiiiiMiiiiiiiiiiniiintiiiniiimiiimoooooocooo 
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iimminiiimiiiMUHiniiiiiniiimniiUMiiiniMiOQOO. 
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!  U  a  1/S 
....  2EaiSt714 
....  SbiMlM 
....  4  by  SUM 
....  SbySISSS 
....  (bySUSC 
....  7bytM2S 
....  tbjIUll 
....  $bltU32 
....  10  bi  tt2l4 


13  by  11353 


ItbytltSC 

-  OOOOOOOOOOOOOIIIIlIIIIIIinilllllillllllHIlHll . 1* 

-  oftooooooTnmiiTiiiiiiininiimuiii . 20  by  lUiS 

-  nflonomTiTniiiiniiniiinTnTT . .  21bySMW 

-  flooooirnimininiiiiinm . 22  by  «a 

-  Mammiiiinmmnin . 23  by  S0123 

24  by  saSf 

25  by  SB2i 

ooomxxmm . 2f  by  stm 


lt«  1»0  2000  2100  2200  2300  2401  OIM  0200 


»«»»» . 27  by 

cm . 21  by  SC422 

. 23  by  SI5« 

. 30  by  SUM 

. 31  by  S0€S3 

!  !  !  !  !  !  bte  1/S 

0300  0501  CM4  070<  OHO  ba 


Sd 

rise 

54i 

505 

504 

504 

503 

502 

5U 

500 

4M 

45! 

450 

451 
457 
4SS 

450 
455 
4S 
454 
454 
453 
453 

452 

m 

a 

fSl 

451 
450 
450 
450 
445 
SB 
rise 


( _ )  isdiates  So  abae  koiisa 

(TTTT)  iliieates  Imk  beln  htcua 

(0000)  iafieates  Ind  less  Ua  .003  lu  oi  mb  let  230  illoiMtcl  « tot  3t  ief  iktc  krim  « teitier 

(  )  iiiicates  letd  fieater  tkai  or  egial  .to  .043  In  Nt  ms  lot  234  illinBtod  oc  Ml  30  ley  don  kotisa 

( — )  iaiicates  tbe  b«  is  at  least  23  yercat  illodiated  aid  at  last  30  defiees  aboie  tke  kocisai 


jata  yroriced  by  O.S.  Iny  ieretedical  teseaiek  Labeatery 
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;-gjt  jjiji  plaaiing  calesset  ,  Clwr  skj  cciditioa 
iatitacs  I  23  dtcreis  22  liaotes  Lcsgittde  I  46  cegre«  0  tiautes 


1  ]fie  1))I  ta  30  ]ae  13)1 


Fet  Mooa 
PI  OB  t/S 

1  On  12154 

2  On  12223 

3  On  12301 

4  On  12331 

5  On  me 
0  On  S1224 
T  On  S1323 

I  On  $1425 
3  On  $1532 

10  On  $1641 

II  On  $1751 

12  On  $1153 

13  On  $200« 

14  On  $2053 

15  On  $2133 

16  On  $2210 

17  On  $2253 

11  On  $2325 
13  On  $2357 
29  On  aoae 

21  On  11353 

22  On  11456 

23  On  11552 

24  On  11640 

25  On  11741 

26  On  11130 

27  On  11315 
20  On  11355 
23  On  12031 

Sate  1/S 
Hoes 


Saa  l£a{  1 
set  2400 
1043  041 

1043  761 

1044  671 

1044  501 
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1045  301 
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Sa 
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{....)  iadicates  Sn  aloee  aerim 
(nn)  iadicates  looa  bel»  berita 

(OOOO)  iidicates  lealislt  leeel  less  tiai  .M3  In  aid  ion  Mt  231  illninted  a  lot  30  dej  abore  berixn  «  leitker 
(  j  iidicates  lonli^  letel  fratei  tbai  «r  ^al  te  .003  In  bat  mm  i«t  231  illnitated  or  Mt  30  ief  abore  kerim 
( — ]  iidicates  the  Ion  is  at  least  23  lereat  illaiiuted  aii  at  least  30  desices  aben  the  borim 


ttttuuttttttttttititttttxtttttttM  ^*5  jretided  by  5.S.  Iny  leroiedical  tes^cb  laboratory  ttrtitttittttrtituntitittttxiiuttttt 
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NVG  TERRAIN  FLIGHT 


W  ■  ^he  type  of  terraixi  along  the  path. 

I  shcwld  be  considered  vrtifinplanimig  an 
B  NVG  mission  in  the  desert  Tins  section 
«4iflrafftAristigS  of  the  three  most 
Ipnf.  types  of  terrain  in  Southwest  Asian  deserts 
(scrub,  dry  beds,  and  sand  dunes)  and 

tATTsnn  fli^t  conaderations  for  each. 

A.  SCRUB  DESERT 
TERRAIN  _ 


CHARACTEEUSnCS 

■  li^rfc-colored  sand  with  low,  uneven  suifeoe. 

■  Sin^e  dune  may  cxxnir  in  isoJatioo.  within  scrub. 

■  Sparse  to  medium  v^etation  conastmg  cf 

small  trees,  bushes,  and  low-grorongiiants- 

■  Areas  ^loose  sand  should  be  exi)ertRd  (es^iedal:- 
ly  in  bivouac  areas  and  where  ■vdncular 

>ifls  broken  the  surfaceX 

■  Bedouin  camps  are  mme  firequmit  in  scrub 

axeas  than  other  types  of  terrain. 

■  Major  visual  cues  provided  by  vegetation,  vdn- 

cle  tracks,  and  camel  bracks.  j 

NOE  FLIGHT 

■  Sparsely  v^etated  areas  provide  poor  visual 

cues. 

■  Altitude  estimation  in  sparse  scrub  dffiodt 

without  radar  altimeter. 

■  Bnlling  ferrain  difficult  to  detect. 

■  Transitinn  finm  mndpjatehr  to  sparsely 

v^etated  areas  causes  loss  of  visual  cues  and.  con- 

trast 

■  Crew  coordination  and  scanmngnnportant 

(unintemq)ted  scan  offli^pafliessenJialX 

■  ^e/Kirm  lienaity  vegetation  provides  goodcon- 

trast 

■  Left  (red)  poation  light  aids  ttiiiain  fe?iL«nr-. 
detection  at  low  altitudes  (see  Section  VIHi  Posi¬ 
tion  lii^its). 


CONTOUR  FLI(5OT 

■  Bdbst  unforgiving  profile. 

■  AltitiviA  A>ti=rTTiTnfltinn  gncgogmstioncf  visual 
cuesdifBcultinspars^vegeta^daress.  ^ 

■  *n»niitnfna«l\iHJiimdy  descEid  to  snuire  visual 

cues. 

■  Frequent  altitude  calloot  leqmiec. 

■  CiBwcoar£BatkEi  and  scanning  critical 


(umnterruptedscanoffi^itpmesseftialX 

■  ATM  maximum  aitmeeds  ET  corncur  fi^rc 
above  80  feet  AHO  can  be  escsededpnwid^ 
o/iogriatA  iTiTTmmatinP  levels  ecst  aac  gssocvrad 

risks  have  been  consdsed  (see  Secnoc  V-A: 
Airspeed  limitations  asdSectkaiVL  NVG  hEs- 

sion Airsueed atkI  Altitude Pl~r-  ‘^ipgFgurts)- 

L0W-LEVM.FLI<25r 

■  Sinilar  to  VFR  on  top^nstruinfir:  Siht  dae  to 

loss  of  hccizon  (caused  by  sane.  cosi.  raze,  <r 

fc«). 

■  Loss  of  groundvisoal  cues  and ctcaras. 

■  St^downtoland(^>fiOks  toSO&ACLXsee 

Seetkm  Af^soachto  ^sibEity  Ahbud^ 

■  Obstade  clearance  assured  ifnas  and  route 
reconnaissance  condnered. 

■  ATM  masimum  aiig)eed5  Hfflosr  ]evd<AHO) 


levelsenstandassodaiednskshavebeenccEi- 

and  Section  YL  NVGiEssknAir^esc  and  Al¬ 
titude  Planidng  figures). 

6.  DBY  LAKE  BED 
Dl?.fiF.RT  TERRAIN _ 

CHABACTEBISIICS 

■  Dark-coioted  sand  wifli  a  hard  cerst,  eHT  flat 

*  done  ma^  occur  in  isctetiGc.  wiflnu  dry 

lake  bed. 

■  little  if  any  vegetation. 
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■  Normally,  no  loose  sand  except  where  vdiide 

traffic  broken  surffice, 

■  Mhjor  visual  cues  provided  by  vehide  U'acks 
and  surface  cracks. 

■  Rise  in  terrain  may  be  very  rapid  wben  tran- 
sitioning  to  dune  area. 

■  Loss  of  visual  reference  more  Kkely  at  higher  al- 1 
titudes  doe  to  la(k  of  terrain  features. 


NOE  FLIGHT 

■  Whoi  less  than  20  feet  AGL,  take  care  to  avdd 
fences,  large  oil  ppes,  eta 

■  Be  aware  of  tendency  to  unint<mtionallyin- 
crease  airspeed  over  flat  terrain. 

■  Crew  coorffination  and  scanningimportant 
(uninterrupted  scan  of  flight  padi  cssentialX 

■  Good  texture  (dark,  crusty  surfece  and  vdbide 
tracks). 

■  Contrast  between  lake  bed  and  dune  areas  is 

hi^ 

■  Left  (red)  jKjation  K^t  aids  terrain  feature 
detectioa  at  low  altitudes  (see  Section  VII-C;  Posi- 
tion  lights). 

■  Ma-riTniiTTi  ATM  NOE  airspeed  is  attainahle 


rain  tranatkm  requiredX 

CONTOUR  FLIGHT 

■  Most  imfor^lvmg  profile. 

■  Crew  coordination,  and  scanning  critical 
(urdntezrupted  scan  of  fii^t  path  essenfialX 

■  Altitude  estirnatkja  without  radar  altiirirfer 
difficult. 

■  Frequent  altitude  callout  is  required. 

■  TransitinTi  to  othfiT  terrain  hazardous  if  not  an¬ 
ticipated. 

■  Beaware< 

cend  to  bettar  aoquioe  visual  cues. 

■  Vducie  tracks  atm!  ground  texture  provide 
•signal  fTipsbntaTehardertod6tectataniUw.li 

levd  than  at  NOE. 

■  AIM  maximum  airspeeds  fer  contour  flight 
above  80  fe^  AHO  can  be  enjeeded  jTOvided 


risks  have  been  considered  (see  Section  V-Ar 


Airspeed  limitations  and  Section  VL  N\* G  Mis¬ 
sion  Airspeed  and  Altitude  Planning  Figures). 

LOW-LEVEL  FLKfflT 

■  Similar  to  VFR  on  toi^nstrument  £i^t  due  to 
loss  of  horizon  (caused  by  sand,  dust,  haie,  or  f<^ 
and  false  horizon  (caused  by  K^rt-colored  sand 

surrounding  lake  bed  blending  in  with  rught  sky). 

■  Loss  of  ground  ^dsual  cues  and  contrast. 

■  Obstadedearance  assured  if  map  and  route 
reconnaissanoe  conducted. 

■  Cppw  mnnhriatinn  and  scanning  important 

■  Step  down  to  laitd  (40-50 kts  to  80  fi  AQj)  (see 
Section  Y-C:  Approach,  to  WsaMEty  AltitudeX 

■  AIM  maximum  airspeeds  for  low lev^  CAHO) 


caul 

levels  exist  and  associated  risks  bave  bear  ccm- 


and  Section  YL  NVG  Mission  Airspeed  and  Al¬ 
titude  Planning  Kguies). 

C.  SAND  DUNE  DESERT 
TERRAIN _ 

CHABAdKRISnCS 

■  Tight-tnmedium-ctdoredsand. 

■  Y^ndwaid  side:  gradual  convex  slope. 

■  Leeward  side:  diarp  concave  waR 

■  may  occur  in  isfiilatim  within  mther 
scrub  or  dry  lake  bed. 

■  Yegetation  is  sparse  to  nonexistent. 

■  Many  lairge  arests  contain  no  texTSun  features. 

■  Camd/vdricie  tracks  and  wind  rippies  in  the 
sand  may  be  found  in  low  ground  betwesi  dunes 
and  provide  good  dsual  cues. 

SPECIALNOTES  ON  SAND  DUNE  AREAS 

■  Tf  avoiiiflTirft  is  not  pn«aHe — 

*Do  not  fly  strai^it  line  over  dunlin  NOE  or 
contour  fli^  modes.  Manraver  around  rather 
than  over  dunes. 

•As  you  enter  the  dunes,  plan  an  ^^BToach  to 

aT>  flTOil  iu  dunes  with  definition  and  cuati'a&t  as 

in  a  confined  area  operation.  Afier  tiie  afKTtach, 
establish  visual  contact  with  the  ground  brfore 


12 


proceeding  on  the  planned  roiite. 

■  Loose  sand  can  be  expected  ereiywhere  in 

dimes. 

NOE  FLIGHT 

■  Ifrequiredtooperateiiithedimfi&— 

•Maneuver  around  rather  than  over  dunes. 

Straiit-line  NOE  extremely  hazardous. 

•WARNING:  Anticipate  freqaent  occurs 
ronoft  nf  Hendends  in  pathways  throo^ 
dune  areas.  _ _ 

•As  you  enter  the  dunes,  plan  an  appnadi  to 

gn  3iea  in  dunes  ■with  definifaonandcootrsstas 

in  a  confined  area  operatjan-Afier  the  appioadi, 
establish  wsual  contact  with  the  ground  beSne 
proceeding  <Hi  the  planned  route. 

■Airspeeds:  ^  . _ 

•  Airspeeds  lower  than  A3MN0E  meximiims 


Section  Vt  IJVG  bfission  Airspeed  and  Altitude 

Planning  Bigures). 

•Hecoanmeud  airspeed,  aloove  ETL  to  oear 

of  rotor-induced  blowing  sand. 

■  Crew  coordination  and  scanning  impcEtant 
(unintemqited  scan  of  fK^  path  essentiaiX 

■  Visual  cues  at  NOE: 

•  Camel  and  vehicle  trads. 

•Wind  lipjdes  in  the  sand. 

•Slope  of  sunounding  dimes. 

•So^  brush. 

•  Contrast  between  dry  lake  bed  and  dunes. 

■  Left  Cced)  position  li^  aids  toiain  feature 

detection  at  low  altitudes  (see  SectHHiVU-C:  Posi¬ 
tion  Limits). 

CONTOUR  FLIGHT 

■  Most  unforgiving  profile.  NOT  RECOSt- 
MENDEDbutifnecessary— 

•CJontoor  bdow  80  AHO-Mananrer 

around  rather  than  over  dunes. 

•Oaotour  above  80  fieetAHO — J&awreeat 
100  feet  AHO  and  travd  diortest  distance 

ihrou^i  area. 

•WARNING:  Ehowiedge  of  hi^iest 
obstacle  (sand  dune)  requiredbut  ranen^ 

her  dune  hd^  may  idiange  due  to  blowing 

sand. 


■  Altitude  determination  "very  difncih.  due  to  loss 
of  most  ground  visual  cues. 

■  May  require  refarenoe  to  basic  flight  instru¬ 
ments. 

■  Radar  altimeter  a  most.  (Pilots  have  been  ob¬ 
served  to  mfejudge  altitode  by  phis  or  minus  70 
feet  without  use  of  radar  altimeter.) 

■  Frequent  altitiidA  rallmit  reguired. 

■  Crew  and  syannrnr  critical 


IDW-  LEVELHICTT 

■  annKar  toVFRon  topdnstrument  dne  to 

loss  of  horizon  (caused  by  sand,  dust,  haze,  or 

■  Loss  of  ground  ■visual  cues  and  contrest. 

■  Frequent  altitude  caEout  required  doe  to  dif- 

ficulties  in  deteamining  altitude. 

■  Obstade  clearance  assured  if  m^  and  route 
leconnaissanoe  conducted. 

■  gieqniredtoland,  extreme  caution  must  be 
esadsed  (see  Section  V-C:  j^roadi  to  \iabaitT 
Altitude). 

■  Crew  cooc&iation  and  scanmngimpoartant 

■  ATM  maximum  adispeeds  fia:  low  level  (AHO) 

can  be  exceeded  provided  adequate  illimiination 

levels  exist  and  associated  ba:\re  b^  con- 

sidaed(see  Section  V-A:  Airspeed  Lmntatioos 

and  SectiaiYI:  NVGhfission  Airspeed  and  Al¬ 
titude  Hanning  Figures). 

D,  TERRAIN  TRANSITION 

TERRAINTRANSmONIDmimCATI<»^ 

■  Route  reconnaissance  should  be  perfiomed,  if 


'trsnsijbiHi 


uThcmsztianchaTxicteristie&. 

♦TWtoti  trangtiops  canbe  identified  by 

vvatdnng  changes  in  contrast,  texture,  and 

other  ■^nsoal  cues. 

a  Change  to  lig^ilHxJDred  sand  without 


done  area 
3 


bedarea 

3  Chan^  to  sparse  vegdatim  indicates 
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yoni  may  be  entering  or  leaving  sorub  area. 

■  Identificsztion  during  various  modes. 

•Ccntoor  above  80  feet  AHO  and  low  level 
Best  mode  of  fo  earty  ideajtificalion 

oftransitjtm  areas  and  obstade  ayoidanoe. 

•  P.nnfnrrr  flight  bdow  80  feet  AHOiTcansi- 
tkm  may  l)e  abrupt  and  obstacle  avoidance  is  not 
assured  vKhen  t-fangtanning  to  scrub-free  sand  or 
dones.  Most  toifbr^ving  profile. 

•NOE:  Ttanatian. 'wifl  be  cibrious  but  may  ba 

ahriipt.  Obstacle  avddance  is  not  assared.  Sow 
airspeed  and  low  altitude  provide  best  risoal  coes 

and  reactaon  time. 


problems  ENCOUNTEaED 

■  At  NOE  and  cfflitoarfE^t  altitudes,  visaal 
coes  maj  start  to  beconie  obscure.  Whsi  tins  oc¬ 
curs,  the  pilot  must  decide  to  eithc — 

•  Go  lower  and  slowen  Ihas  provides  fin: 
acmiisitkEi  of  visTial  cues  and  iocreases  reaction 
time:  however,  obstacle  arddanceis  not  esured. 

OR 
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•CKntix  This  wfll  increase  probaiality  of 
obstade  avoidance.  However,  visual  contact  with 
the  ground  will  be  degraded  or  lost.  If  contact  is 


grmmfi  rofiarPTipp.  ahmild  be  evpmted- 

■  The-  flTnmmt  of  iUuiniDation,  contrast,  and 
obscuration,  as  well  as  portion  of  the  moon,  can 
afiect  the  distance  at  which  you  can  see  (and 
react  to)  terrain  trandtion. 

■  TVongiHrin  fmm  high  to  low  contrast  (dark  to 
light.  gflTidj  scrub  to  non-scnib)  is  most  diffioilt 
due  to  loss  of  visual  cues: 

•Dry  lake  bed  (dark)  tranatioamg  to  flat  sand 
or  dunes  Oi^it).  ^ 

■  ^htinsifkw  to  dune  area.  As  you  eder  tiie 
dunes,  plan  an  approach  to  an  area  in  dunes  wilii 
definition  and  contrast  as  in  a  confined  area  oper¬ 
ation.  After  the  appax>adi,  establish  visual  contact 
with  the  ground  before  proceediagCEi  the 
planned  route. 


SECTION  IV 


VISUAL  ILLUSIONS 


It  is  critical  that  pkts  be  fenriBar  with  visual 
flluskms  that  afEect  safe  NVG  fli^it 

visual  Tlhr^inn  hstad  in  Chapter  1  of  TC 

1-204  can  oocair  in  the  desert  enviromnenL 

Discussed  beW  are  the  illorioDS  uMSt  firecpiently 
erbcxHintered  in  Southwest  Asia  and  ways  to 
overcome  them. 

A.  FALSE  HORIZON  OR 
LACK  OF  HORIZON _ 

DESCREPnON.  Correct  identificaticHi  of  real 
horizon  may  be  hindered,  by — 

■  False  horizon  created  by  K^t-colcHed  area  sor- 
rcamding  dark  area  Mending  with  ni^t  (e.g., 

sand  dunes  bardering  dry  lake  bed). 

■  Sand,  dust,  haze,  or  fog  obscuring  the  horizon. 

HOWTO  COMBAT 

■  Cross-dieck  attitude  indicator  and  increase 
gr-gn  fArideT>titM*^ti«n  nF  rphaVtle  visual  CUBS. 

■  Ditiivt-  gqri<danrp.  fintmita.ewu»CTTlb<as  to 
correctly  identify  horizcn. 


visual  cues. 

■  Loct  for  any  shadows  cast  by  near  objects. 

■  Drop  <bemkal  stick  for  groimd  r^THice. 

C.  GROUND  LIGHT 
MT!=iTNTRRPRETATION 

DESCRIPTION.  CcDfisnggrocndli^its  TOfli 
stars  or  other  aiicraS>\ShBignjand  limits  are 
coofosed  with  stera.  OTstocs  iE3faK>^^ 

tioaithB  aircraft  in  toksep 

ground  (b^e^  »  he  stsrs)  abcNB  liie  air¬ 
craft  When  are  cmftised  with 

csther  aircraft,  aviasocs  s^ust  altitude  jncobcrectiy 
on  Tpjgtive  pcF^rzi  c£  TF^^^rnterp^ted 
ground  HghL 

HOW  TO  COMBAT 

■  Ehiect  ccewEneanbar  <^=^=istanca  to  confimi 

source  of  fi^t  and  srcczft  attisude. 

■  Increase  SCSI  fiar  naote  leEable  CBfis  CHI  aircraft 
altitude  and  soorce  of 


B.  HEIGHT  PERCEPTION 
TT.T.TTSTON _ 

DESCRIPTION*  Sensation  rfbongli^ieror 

lower  than  ycra  actually  are  doe  to  pocr  contrast 
and  of  visual  references.  This  mOT  result  in  a 

tendenQT  to  inadveartently  deadend  to  acquire 
visual  cues. 


D.  FIXATION 


DESCRIPnOK.  Fhdng  gamrinn  onh^  inter- 

Tlds  r^uhs  in  nassng  cues  critical  to  safe  fB^t 

such  as  aiitiafcg!X3cmc.  closure  rate. 


HOWTO  COMBAT 

■Be  aware  ofthe  tendency  to  stare  at  inter- 


HOWTO  COMBAT 

■  Cross-check  radar  or  barometric  altimeter. 

■  Ihiect  assistance  from,  crewmanbers  for  al¬ 
titude  detenDination. 

■  Decelerate,  thp=n  descend  slo^y  to  obtain 


esttaigets. 

■  Do  not  stare  at  any  locatkiVpaint  far  mace  than 

2or3seoaQds. 

■  Increase  fcequency  of  scan, 
a  Direct  crew  assstasce. 
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E.  CRATER  ILLUSION  (not 
discussed  in  TC  1-204) _ 

DESCRIPTION.  "Viewing  the  perii*eiy<rf  the  IR 

band-i)ass  filter  (piik  <H- IR  seaicbli^ 

^ves  the  fflusion  that  flat  terram  sk^)es  TqnTOffd. 
Viewing  another  aircrafl  l2n(£iig  Tising  flifi  pink 

light  rtr  TR  sAaiyhlight  can  gjve  the  ffliigm  that 
ftiA  observed,  aircraft  is  descending' into  a.  crater 
when  the  terrain  is  actually  flat. 

HOWTO  COMBAT 

■  Knowledge  and  swarsaess  of  the  fllnsion- 

■  Conduct  ^Ixwfaigh  Tngp  and  route  reconnais¬ 
sance  to  identify  tenrain  festures/contoun 

■  Condiict  hi^  and  low"  recon  prior  to  landing. 

■  Sweep  searchK^tlatsally  fbr  terrain  cues. 

■  Scan  past  phiV  light  Hunts. 


F.  LACK  OF  MOTION 
PERCEPTION  (MOTION 
PARALLAX) _ 

DESCRIPnON.Atlowlevdfi^inodeal- 
fh**  difirprniM<>  tgrain  features 

may  re^t  in  perception  of  near 
groondspeed. 

HOWTO  COMBAT 

■  Refer  to  fflispeed  indicatoc.  (NOTEi  Airspeed  in¬ 
dicators  are  tyjncally  unrehahle  below  20  kts  IAS.) 

■  Direct  crewmeihba' assistance  fia:  airspeed 

callout. 
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SECTION  V 


NVG  MISSION  PLANNING 


Planning  (hr  NVG  rtassioDS  jpdudes  all 

dasrtime  plgm-ning  cm^dpratinns  but  most 

be  more  detailed  Ertra  planning  time 
must  be  provided  •whenever  possible.  The  fiDDow- 

ing  are  planning  specific  to  South- 

west  Aaa. 

A.  AIRSPEED 

LIMITATIONS _ 

NOE  &  CONTOm  ALTITUDES  ^ 

sions  specified  by  each  nuSvidual  aircra&  AIM 
sTiall  not  he  eyrppded. 

CONTOUR  &  LOW  LEVEL  ALTITUDES 
ABOVE  80  FEET  ABO 

■  Mission  dpma'nda  msy  dictate  a  fester  anspeed 

than  currently  listed  in  tbe  ATM- 

B  V-ynaading  ATM  aiTspeeds  aLovc  80  £eet  ABO 


associated  risks.  Faster  airspeed  is  TnissacHi, 
enemj,  terrain,  tnxqis,  and  tone  (METT-T)  de- 


mccease 


overall  mission  risk. 

■  CAUTION;  Hii^ier  ai^)eeds  may  cause  the 

ariator  to  exceed  his  capability  to  drfect  and 

avoid  obstacles. 

■  Visual  contact  vdth  terain  is  preferred  fcr 

orientation,  but  may  be  degraded  or  lost  at  al¬ 
titudes  above  80  feet  AHO. 

B.  PHASES  OF  FLIGHT 

TAKEOFF 

■  Assume  that  cooditiaQsfer  brownout  exist  amd 

TTiflyhAaTnpHfipdhyotbg'aTcraft  operating  in 
clo^prorimity. 

■  MSnimize  obscuraiicEi  by  acoeloating  above 
ETL  as  quicily  ss  pradicafaie,  CH- uang  aititode 


overairq)eedtedinique- 

■  Increased  Grew  cocsdinaticHi  and  scanning  is  re¬ 
quired  (see  Sectiaa  VHt  Crew  Coor£natiaa  & 
Scanning. 

ENROUTE 

■  Atbaroa^roolereconnaissanceCinap,iatd- 
bgence,  scout,  eta)  is  essential  to  lednce  risk 
within  tire  ffi^rt  ocaridccAniate. 

■  In  additksi  tobaac  METT-T  andKVGspecific 
METT-T  consideraticHis  (see  Section  K-DX  the  fol¬ 
lowing  are  significant  fectes  in  deteminmg  mis- 

sion  airspeeds: 

•DhrminaticHi  levels. 

•Obstacles. 

•Number  andtype  ofaicoaft. 

•Aircraft  exterkg  tighting. 

■  NVG  misaon  air^)eed  and  altitude  planning 
figures  in  Section  VI — 

•  Should  be  used  by  the  cMumanda  to  aid  in 


•Do  not  rejaasent  all  types  of  ten  ain  that  may 
be  encountered. 

•Should  not  be  ccmstrued  as  li^olatacy  in 

nature. 

♦<=awmtdTWTtltf>psedTmfi1fin¥ntiar  with  the 
and  directions  for  osediscassed  in 
Secticms  VI-A  &  B. 

■ 'Danationing  firan  the  fest^  en  route  airspeeds 
to  lower  airspeeds  in  contoui;  NOEL  sod  landing 
rymfignrationa  reqnires  detailed  phnnipgfeee  flOC- 
tians  on  Tandin^  and to  WabOity  Al¬ 
titude"  below). 

LANDING 

■  banding  zones. 

•An  area  should  be  identified  diat  has 
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•  A  cross  wind  lancing-  that  allovrs  for  increased 
visibility  may  benefit  a  formation. 

•If  nnnanp  tba-n  ftne  sutlie  into  the  Same  UZ/PZi 

is  expected,  the  first  <rf  aircraft  into  the  area 

could  set  up  an  inverted  "Y”,  using  dear  bottles  of 
water  with  <dieinical  sticks  inside. 

•CH-47s  may  require  close-in  "Y”  and  far-out 

"I"  to  maintain  hover  positicHi  in  the  LZ^PZ. 

•IfavailaHe,  Pathfinders  shouldbexised  to 

direct  aircraft. 

■  Approach  to  landing  zones. 

•Prior  to  cAndnrting  Tnissinn,  it  is  important 
to  the  distance  firom  the  IjZ^E*Z  that  an 

aircraft  or  fimnaticHi  should  start  decelerating. 
{kkV  is  to  gradually  dow  down.) 

□  When  traveling  as  sin^e  aircraft  or  in  a 

email  fonnatinn,  deceleratinn  should be^n  ap- 
prtjxiniately  3  to  5  kilcHneters  the  LZ^PZ. 

□  Larger  formations  should  be^n  decelera- 
tion  approodmately  5  to  8  kdltHneters  fixnn  the 
LZ/PZ. 

Q  RULE  OF  THUMB-JDecrease  airspeed 
20  knots  per  kilometo: 

•Descents  should  be  gradual: 

□  Avoid  rapid  dianges  in  altitude. 

□  Rajad  changes  in  aispeed  may  degrade 

plots’ viewirig  perspective  outside  arcraft  or  inr 

duoe  spatial  disorientatian. 

•Best  landing  {Kocedme  is  shallow 


wiard  movement.  If  disorientation  occurs  at  any 
tiTTiA  during  the  approach,  ^jply  power  and  ex¬ 
ecute  a  go-around.  If  go-around  is  not  feasible,  ati 
tempt  to  maneuver  the  aircraft  forward  and  down 

to  Hmit.  the  possOnlity  of  toudidown  with 
sideward  or  rearward  movement. 

•During  the  approach  it  is  essential  that  crew- 
chaefe/observers  call  exit  location  of  the  dust  dood 


and  the  ground  in  relenon  to  xne  aircrafn 

■  Rate  of  descent,  altitude,  and  drift  should  he 
constantly  mesoitored. 

C.  APPROACH  TO 
VIsmTT  .TTY  ALTITUDE 

■  When  descending  fintan  altitudes  above  100  feet 
AHO,  tiie  pilot  should  slowly  step  down  to  an  al¬ 
titude  where  visual  ground  r^renoe  can  be  ac¬ 
quired  and  maintained,  then  erecute  an  approach 

finran  tiiat  altitude. 

■  AltitudecrfapproximatelySOfeethasbeendeta- 
mined  to  be  sufficient  for  gaitnng  groond 

reference  in  most  situations.  Ihis  altitude  will 
vary  vrath  terrain  type,  ilbiTni^ation,  and  otgeura- 
tion. 

■  RommmATxl  tViaf  £n  approach  air^ieed  less 
than  cruise  (perhaps  as  slow  as  40-50  kts)  be 
mamtained  untfl  reaching  the -visihalrty  altitude. 

■  Monitor  rate  of  descent  urng  VSL 

D.  HOVER  OGE _ _ 

■  OneoftheEiost  demanding  macenvers  in 

desert^  wllhlmaitediHuinmation  and 

visualcofis. 

■  PBot  on  tiie  ccHitrois  iniist  maintaiii 

-signal  with  the  groond  dironghnct  this 

maiieaiver. 

■  Radar  altimeter  is  criticaL  and  <ssirinaous 
calkjats  1^  pakt  iM)t  on  the  £B^t  oonatds  is  re¬ 
quired.  (see  Section  VILL  Crew  (DoorcmaikHi  & 
Scanning). 

«  Some  types  of  aircraft  (eg.,  CH-4T,  UH-60)  maj 
experience  trownonx  conditiOEis  as  Ir^ii  2S  60 
AGL  during  OGE  maneuvers. 
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SECTION  VI 


NVG  MISSION  AIRSPEED  AND  ALTITUDE 

PLANNING  FIGURES 


T I  figures  bd.ow  provide  altitude  and 

I  airspeed  Ttcxmmendaixans  (dear  ni^ts) 
developed  for  three  prevalent  types  of 
terrain  in  Southvrest  Asia  raider  various  levels  of 
m<y»n  illuimnation.  These  fiigures  do  not  represent 

aH  types  of  terrain  that  may  be  encountered  and 
shouMncAbeconstniedasTegulatorymnatuT^ 

A.  IMPORTANT 
PRECAUTIONS _ 

The  fijllowing  are  pcnnts  to  keep  in  mind  when 
nging-  f>iA  figures  below  to  plan  NVG  missions. 

NO  SAFETYMABGIN  IS  INCLUDED  IN 
yiGUKES* 

■  Knowledge  of  highest  obstacle  is  required. 

■  Airspeeds  presented  in  figures  are  RECOM¬ 
MENDED  MAXIMUMS.  Airspeeds  must  be 
rbfifipTi  wifh  ofm^riwation  of  crew  experience  and 
misfAm  dfimands. 

■  ’M’^rriTniTm  air^)eed  data  are  based  on  test 
ffigbte  in  UH-1  aircraft  using  highly  e^)erienoed 
instructor  pilots. 

■  Response  time  of  aircraft  will  vary  with  gross 
wed^it  and  density  altitude. 


B.  USE  OF  FIGURES _ 

■  Figures  are  provided  for  three  terrain  types 
(scrub,  dry  lake  bed,  and  sand  dunesX  Each  figure 

^Hitndfts  rqgesenting  NOE,  ctmtoui;  andlow- 
level  fli^rk  accarding  to  the  amount  of  moon  iHu- 
minaticHi  present. 

•Thehocizondtalaxisispercentofthemoanil- 
linninaled  (assumes  moon  an^  60  degrees  or 
more  above  horizcm). 

•The  vrartical  axis  is  maximimi  airspeed  for 
safe  over  the  indicated  terrain  type.  (No 

safety  margin  induded.) 

•ATM  airspeed  Hmits  for  NOE,  conioui;  and 
low-levd.  night  modes  (40, 70,  and  100  kts)  are  in¬ 
dicated  by  dark  horizontal  lines. 

•Curved fine  representing  maximum  air¬ 
speeds  are  {dotted  for  each  of  four  altitudes  that 

coaie^)OQd.roa^ify  to  the  three  modes  of  terrain 
ffi^rtCNCffi  at  25  or  less,  contour  at  SO  and 
1(X)  &et,  andlow  level  at  150  &etX 

•TmprwtantpfBnts  about  eafh  mode  of flirihl 
fim  eadi  tearain  are  included  below  the  figure 
(also  see  Section  m:  NVG  Tbrrain  Fli^rtX 
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TERRAIN:  SCRUB 


MAX  AIRSPEED  (kt«) 


EXAMPLE:  AT  2C%II±!JM- PLANNED  NC^r-JGHu  <2=  j  -  MAX  SAFE  AS  =  25  KTS 

f  P  iKimoKK  RFpgrsPMT  MAXIMUM  RECOMMENi:^  ABS?m)  WITH  NO  SAFETY  MAfXSIN 

•  DATA  DERIVED  FrJOM  UH-1 H  (WITH  RADAR  ALTlM=i=rv  AT  MOON  ANSIES  ABOVE  60  DEGREES 

WITH  REPORTED  VISIBILITY  IN  EXCESS  OF  7  MILES  _ 

•  DATAMAYNOTBE  REPRESENTATIVE  OF  ALL  TYFESOrSCRLBTHRRAffI 

•  ALLALTITLIDESAREAHO 

NOE: 

-  VEGETATION  PROVIDES  RELIABLE  CUES 

-  ROLLING  TERRAW  DIFF1CULTTO  PERCEIVE 

-  ALTITUDE  ESTIMATION  IN  SPARSE  SCRUB  DIFFICULT 

CONTOUR: 

-  MOST  UNFORGIVWG  FLIGHT  PftOFlLE 

-  TENDENCY  TO  INADVERTENTLY  DESCEND  TO  ACQCaRE  VISUAL  CUES 

-  FREQUENT  ALTTTUOE  CALL-OUT  IS  REQIHRED 

-  CREW  COORDINATION  AND  SCANNING  CRITICAL 

-  TRANSITION  TO  OTHER  TERRAIN  HAZARDOUS  ^  NCTT  AVTjCIPATES  (SEE  SECTION  Ht-D) 

LOW  LEVEL: 

-  MOST  GROUND  VISUAL  CL^  LOST 

-  MAY  REQUIRE  RB=ERENCE  TO  BASIC  FlKarr  WSiraJNOnS 

-  DESCENT  TO  VISSaJTY  ALT  FEQUIRED  FOR  APPHOACHLAJONG  CSS  SECTION  V-C) 

OTHER  PLANNING  CONSCERATIONS: 

-  MOON  POSmON  (SEE  SECTION  IFA) 

-  USE  OF  A/C  LKaiTING  (SEE  SECTION  Vll-B  &  C) 

-  VISUAL  ILLUSIONS  (SEE  SECTION  IV) 

-  VlSU/y.  CUES  FOR  TERRAIN  TRANSITION  (SEE  SECTON IIH-O) 
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TERRAIN:  DRY  LAKE  BED 


WAX  AIRSPEED  (kts) 


EXAMPLE:  AT-«3%ILLUM-CONTOURFUGHT50' AHO-MAXSA?EAS  =  66KrS 

•  FUNCTIONS  REPRESENT  MAXIMUM  RECOMMENDED  AIF^PEED  WITH  NO  SAFETY  MARSN 

•  DATA  DERIVED  FROM  UH-IH  (WITH  RADAR  ALTIMETER)  AT  MOON  ANGLES  ABOVE  60  BtGFEES 
WTTH  REPORTED  VISIBIIJ7Y  IN  EXCESS  OF  7  MILES 

•  DATA  MAY  NOT  BE  REPRESENTATIVE  OF  ALL  TYPES  OF  DRY  LAKE  BED 

•  ALL  ALTITUDES  ARE  AHO 

NOE: 

-TENDENCY  TO  INCREASE  AIRSPffl)OVBT  FLAT  TERRAIN 

-  VEHCLE  TRACKS  AND  CRACKS  W  LAKE  BED  PROVIDE  RELIABLE  CUES 

-  FEW  NAVIGATIONAL  LAMJMARKS 

-  CONTRAST  BETWEEN  LAKE  BO)  AND  OUie  AREAS  IS  HIGH 
CONTOUR: 

-  FREQUENT  ALTITUDE  CALL-OUT  iS  REQUREO 

-  CREW  COORDINATION  AND  SCAIWNG  CRITICAL 

-  TENDENCY  TO  INADVERTENTLY  OESCO®  TO  ACQUIRE  VISUAL  CUES 
-TRANSITION  TO  OTHER  TERRAIN  HAZARDOUS  IF  NOT  ANHaPATED  (SEE  SECTION  »0) 

LOW  LEVEL: 

-  MOST  GROUND  VISUAL  CUES  LOST 

-  MAY  REQUIRE  REFERENCETO  BASIC  FUGHT  INSTRUMENTS 

-  DESCENT  TO  VISIBILITY  ALT  RBQUREO  FOR  APPROACHA-ANDING  (SEE  SECTION  WQ 

-  FALSE  HORIZONS  OCCUR  FRHXBITLY  fUGHT-COLORED  SAND  THAT  SURROUIOS 

LAKE  BED  BLENDS  INWITH  NKaHTSKV) 

OTHER  PLANNING  CONSI0ERAT10NS: 

-  MOON  POSITION  (SEE  SECTION  IFA) 

-  USE  OF  A/C  UGHTING  (SEE  SKTION  VIFB  &  C) 

-  VISUAL  ILLUSIONS  (SEE  SECTION  IV) 

-  VISUAL  CUES  FOR  TERRAIN  TRANSmON  (SEE  SECTION  lll-D) 


21 


TERRAIN;  SAND  DUNES 


PAX  A;HSPE£D  (Ats) 


EXAMPLE:  AT  70%  ElUM-PLAKff^ED  LOW  LEVEL  FLT 100"  AHO-A'S  =  110  KTS 

•  FUNCTTOt^  REPRESENT  MAXIMUM  RECOMMEfDED  AIRSPEED  WITH  NOS^TYMA^jN  _ 

•  data  DERIVED  FROM  UH-1H  (WITH  RADAR  ALTIUIETER)  AT  MOON  ANGLES  ASOVE  60  OEGR==a 

WITH  REPORTED  VISIBILITY  IN  EXCESS  OF  7  MIES 

•  DATA  MAY  NOT  BE  REPRESENTATIVE  OF  ALL  TYPES  OF  DUNE  1 ERRAIN 

•  ALL  ALTITUDES  ARE  AHO 

VISUAL  ILLUSIONS  OCCUR  FREQUBfTLY  AT  ALL  ALTTTUDES 
NOE: 

-  STRAIGHT-UNE  NOE  OVER  Dl»CS  EXTREMELY  HAZARDOUS 

-  FOLLOW  LOW  GROUND  BETWEEN  DUfCS:  SPARSE  SCRUB,  VQICLE  AMD  CAMEL 

TRACKS  PF»VIDE  GOOD 

CONTOUR  BELOW  80  FEET  AHO  NOT  RECOMMENDED 

CONTOUR  ABOVE  80  FEET  AHO  AND  LOW  LEVB^ 

-  MAY  f^UIRE  RS=ERENCE  TO  BASIC  FLIGHT  B4STRUIi©>fTS 

-  MOST  GROUND  VSSUAL  CUES  DOST 

-  DESCENT  TO  ViaSHJTY  ALT  NOT  RECOMKCNDED  FOR  APPROACHAAWMNa 

IF  FIEQUIFIED,  USE  EXTREIi^  CALTRON  (SEE  SECTION  V-C) 

•  PRIOR  KNOWLEDGE  OF  HIGTCST  OBSTACLE  REQU»B) 

-  REQUIRES  ALTITUDE  CALL-OUT  WITH  BICREASED  CREW  COORDINATION  AND  SCAWHNG 

OTHER  PLANNMG  CONSIDERATKINS: 

-  MOON  POSITION  (SEE  SECTION  Il-/y 

-  USE  OF  A/C  LIGHTING  (SEE  SECTIONS  VW-B  A  Q 

-  VISUAL  ILLUSIONS  (SEE  SECTION  IV) 

-  VISUAL  CUES  FOR  TERRAIN  TRANSITION  (SEE  SECTION  lll-O) 
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SECTION  VII 


EQUIPMENT 


Thedesertreqmresathorou^tmderstaiid- 
ir>£r  rf  rtnrmal  «»qrnpTnAT>t  flS  wril  as  imiO- 
valions  devek^>ed  spedficafly  fcH"  this 

environinfflit.  It  is  important  fijr  crewmembere  to 
kaow  the  c^)aHlities  and  Kmitaiions  of  the 
following  equipment 

A.  NAVIGATION _ 

■  GPS  is  the  most  accurate  navigaticHi  tooL 
■  LORAN  and  OMEGA,  are  next  best 
■  Dopjderis  good  if  update  points  can  be  iden¬ 
tified 

■  Use  iMni-diiectku3albeacxHis  a:vailablein  Arc 
units  and  post  grid  locations  as  ^well  as  latitude 
and  longitude  coordinates, 

■  Other  consideraticHis: 

•Aviation-related  intelHgence  must  be 
actively  pursued  G^e,,  to  doaiTnent  wires,  towers, 
and  terrain  rdLeO- 

^WheneverpossiblejCondactaroutereocHi- 

naissance. 

•  Close  attention  must  be  paid  to  tiie  few 
ccmtoiu  Imes  and  oHitour  internals  shown  on 
maps. 

•lime,  distance,  andhea&igmustbe  usedin 
addition  to  the  above- 


beam  spread;  a  oociesponding  leducticHi  in 
airspeed  shoold  be  considered 

■  Mot  msy  inoan«ily  infisr  terrain  transitioa  or 
change  in  groraid  slope  based  on  artificial  edge 
produced  by  beam. 

■  May  cause  brownout  when  iisedbdowl^llj 
dim  to  reflection  finm  diist  in  rotorwash. 

■  Taght-  and  active  SOOTCe  tiiat  p®- 

ssts  is  extingoished,  providing  target 

for  enemy  sensors. 

■  In  dusty  terrain,  avoid  brownout  by  switching 
off  during  aj^ffoach. 

■  Should  be  a  key  training  tod  (Le.,  linntatioos 
and  advantages  need  to  be  demmstrated).  Use  is 
dependent  on  terrain,  iUuminaticHi,  and  pilotfs  ex¬ 
perience  levd.  in-theater. 

C.  POSITION  LIGHTS 


I  May  Iv>Tp  Tnafntain  tgrrain  reference  duriTtfr  as- 


Til  1^  B  ilujt 


on  £ade  of aiiaraft. 

■  Active  Eoorce  fijr  enemy  to  detect;  can  be 
partial^  ts^ied  to  reduce  signature. 

■  IR  pomtkm  h^^its  asast  in  maintaimng  ai 

fhrri-ng  farmaijon 


B.  BAND-PASS  FILTER 
(PINK  LIGHT) _ 

■  Best  altitude  use  k  appnixiinat^  80  &et 
AGL  and  below. 

■  Best  bdb  is  ISOwi  7,OOOqj,  P/N 4571,  NSN 

624()-00-69(>-1094  tif  rheostat  contrd 

available). 

■  Most  efEectzve  at  near  zero  iUununatuBi  levels. 

■  Can  cause  terrain  wa^iout  at  ilhnnination.  per¬ 
centages  <^30%  and  above. 

a  Tfends  to  limit  plots’ scan  to  within  area  of 


D.  RADAR  ALTIMETER 

■  GADTION:Qnfy^ves  altitude  diiecdy 
bmieath  airocafi;  is  not  fisrwardrlookinglpxfrides 
no  direct  measure  of  terrain  ahead). 

■  Sboidd  be  xeqmred  fir  aU  bdow  150  feet 

A(H.. 

■TliftTnoKt  critical  ffi^itiDstrnTnentdnnniy 
cnotrrrrffigbtj  ajipmariwft,  andOGE  nWflflgVgS. 

(Kkts  Ifflve  beei  observed  to  mi^dge  altitude 
by  or  TTirmis  70  feet  withovc  use  of  radar  ^ 

timetec) 
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■  Best  way  to  determine  altitude  firom  25  feet 
AGL  up. 

■  Use  (altitude  callout)  should  be  mcorporated 
into  crew  coordination  drills. 

■  Ensure  radar  altimeter  compilifis  with  message, 
DTG()612()0Z()CT87,sulBect:lB^^«simGog- 
^e  Operations.  No  red  Kiting  in  cockpit 

■  If  radar  altimeter  is  red  lit,  contact  main¬ 
tenance  ofBcer  to  exchange, 

E.  NIGHT  VISION 

GOGGLES _ 

■  AN/AVS-6S  should  be  used  fia:  all  crevtmenibers 
when  possible  (instead  of  AN/PVS-os). 

■  Care  must  be  taken  to  keep  lenses  dean. 

■  Must  strictly  adhere  to  maintenance  require¬ 
ments. 

F.  TERRAIN  PERCEPTION 
ENHANCEMENT  KIT 

(Tpek):  aiming  lights 

CAUTIONS 

■  Ihe  TPEK  was  not  designed  as  an  ctetade 

avoidance  system.  At  hi^  airspeeds,  plotm^ 

have  little  if  any  response  time  to  react  to  an 

■inriTriTnatedby  tiie  aiming hfdrts. 

■  The  TPEKis  only  an  aid  to  flying  with  ANViS. 

■  If  the  enemy  is  using  ni^tviskaiequ^misit, 

they  may  be  able  to  detect  the  IRK^t  source 
used  in  the  aiming  li^ts. 

■  The  proddes  additional  visual  cues  only 

over  upslojnng  terrain. 

DESCRIPTION 

■  tv>a  TPtgK  includes  two  in&ared  (IR) aiming 
lights  mannted  on  brackets.  The  aimingh^t 


emits  an  IR  Hght  that  appears  as  a  visible  spot  on 
the  terrain  or  obstade. 

■  Hie  TPEK  provides  aviates  with  visual  cues  of 
approadnug  terrain  features  in  the  aircrafifs 
flight,  path.  The  manufecturer  reports  obstade  il- 
hrminatinn  na-ittn  fl  distflnrft  fif  IfiO  meters. 

(During  NVG  evaluation  in  the  Southwest  Asian 

desert,  IPEK  illuminated  obstades  out  to  a  dis¬ 
tance  of  400  meters.) 

ADJUSTMENT 

■  AsofthispubIicatian,apre-misaonfli^itisre- 
qpnred  to  ai^iost  the  aiming  h^ts  to  the  an- 

tidpated  mission  airspeed.  Aiming  lights  MUST 
BE  RE-ADJUSTEID  fcr  airspeed  changes.  Basic 
a^ustment  guidance  is  found  in  the  InstaHa- 
tion/OpeTatkm/Mffl''^h>T^a-nffA  Guide.  More 
detailed  instructions  are  being  devdoped. 

■  IF  PROPERLY  ADJUSTED,  whmi  a  TPEK- 
equipped  aircraft  approaches  an  object  in  the 
fl^t  path,  one  or  both  aiming  Eght  spots  became 

visible  on  th<»  oilject.  Hto  light  spots  indicate  that 
fhA  airnaftis  on  acdlision  course  with  the  object. 

OPERATING  PRINCIPLES 

■  When  aimed  at  a  solid  object,  IR  energy  is 

reflected  bach  from  the  object  and  is  seen  as  a 
spot  of  throu^  AN/AVS-Os. 

■  As  the  aircraft  continues  to  ax^Quach  an  object, 
li^xt  intensify  of  the  spots  increases.  The  inten¬ 
sity  of  the  spots  may  provide  a  relative  cue  to  dis¬ 
tance  between  the  airctaft  and  the  obstade. 

■  The  TPEK  spots  also  provide  cues  that  allow 

greater  delrnTtinn  of  terrain  relief  (Le.,  tops  c£ 
ridge  lines)  seen  thTnugfa  the  ANVIS  Tmage^  Hie 
jnlotusmgthis  infennation  surveys  flie  tdiain 
fhrrmgh  thfe  ANVIS  and,  usiTig  the  'It'KK  ^lots  as 
tnds,  fliicraft  course  to  avoid  colHsam 

with  objects. 
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SECTION  VIII 


CREW  COORDINATION  AND  SCANNING 


Effective  crew coardinataon  and  scanmnf 
are  critical  during  desert  NVG  terrain 
Bask  crew  coordination  and 
scanning  considerations  and  procedures  are 
discussed  in  this  secticHu 


A.  CREW  COORDINATION 


DEFINmON.  Crew  coordinaticHi  is  tile  inteiac- 
tion  between  crewmembers  (commnniration)  and 
actions  (sequence  or  timing)  necessary  for  tasks 
be  be  performed  eflBdently,  eSecthely  and  safely. 

PLANNING.  Crewmembers  should  identify  mis¬ 
sion  and  flight  requirements  that  will  necessitate 
effective  crew  communication  and  premier  se¬ 
quence  or  timing  of  crew  actions.  They  should 
decide  what  the  crew  coordination  win  be  to  ao- 
complish  these  requirements  and  plan  to  discuss 
it  during  pre-mission brief 

■  EXAMPLE:  Contact  TaskFcEce  Bravo  ooan- 
m  flndftr  after  crossing  phase  line  BLACK. 

RESPONSIBILITIES 

■  PIC  assigns  crewresponsihiBties  dnringpre- 
mission  brief 

■  (VirnTTinniratinns  and  sequencedimmg  rf  ac¬ 
tions  required  to  perform  missKHMelated  tasks  ef- 
fidently  and  safely  are  discussed  with  all 
crewmembers  and  rebeaised  Gf  necessary). 

■  PIC  amends  responsibilities  as  necessary 
during  mission. 

■EXAMPLE:  PIC  directs  that  whan  aircraft 
ix>^b<>gPT.'R1flfk,hft'wflltaketfaecnntmlsand 

the  cojalot  will  be  responsible  fir  dian^ng  the 

radio  to  TF  Bravo  ooimniand  frequency  and 
rnnkinggn  initial  contact  with TF Bra. wcom- 
mandftr. 


POC= 

Pilot  on  controls 


PNOC= 

not  on  controls 


PROCEDURES 

■  Poeitwe  Communication: 

•rnrnmnnirartinn  is  positive  when  Sender 
dirpiH-.gfanTifBinnas/reqiiests,  receiver  arkiKlwi- 
edges,  and  sender  oonfirms  (based  on  receiver  ac¬ 


cuse  positive  cornmnnkation  procedure  for 
rriHrfll  mnrdinfllifun  aefinns. 


I  ViTirrtTrmTO£»»?iiicf3  irrn 


tf>rTniTwJngv  with,  sjarifln  qnahfiratifgt  sufficient 
to  eisure  understanding. 

•EXAMPLE:  POC  directs  PNOC,  "l\jm  on 
the  TRhglrti*'  PN(X;  acknowledges,  'Roger,  IR 
tight  nn  "  FS^ClC’s  verbal  acknowledgment  and  ac¬ 
tion  of  ^/’Hvafing  TR  light  serves  as  P0(7s  confir- 

Tnatkm. 

M  Direct  Assistance: 

•POC  directs  asastance  feom.  non-ftying  crew- 
membes  that  is  necessary  for  efnder.t,  effective, 
and  safo  opezaticKi  of  aircraft. 

•EXAMPLE:  POC  directs  PNCX3  and  CE  to 


mAjauxaux  Decision: 

•Pjx4i  «'}»>wiiii=jnber  anrHurryp^  decisions  made 


duties  assgned  to  other  crewmembers. 


Fm  descenffing  to  Tnaintarn  visual  coes. 
m  Offer  Assistance: 

•Eachcrewmemberofiersasasmnceorinfijr- 
matkm.  that  has  been  requested  by  toe  FOC  or 
that  the  CEEwmember  recognizes  is  needed  by  ftie 

POC. 

•EXAMPLE:  Cootimied  ftom  fee  ezanqde 
above-FNOCG^sidelcfearshisareaofrespQn- 
sibflify  and  annoonces  "Rogei;  we’re  dear  down 

left.' 


PIC= 

PiotincomfneffKl 


ce= 

Crew  chiet/ttseiver 


•  Action  Sequence /Timing: 

•Each  crewEtteinber  ensures  actions  taken  are 
properly  sequenced  grxl  timed  with  actions  of 
other  crewmshbers. 

•EXAMPLE:  POC  requests  left  rear  clearance 
fttnn  the  CE  and  does  iKk  turn  aircraft  mtil 
rlpi^raT>re.  has  been  oonHi'mcd.  by  CK. 

GENEEIAL  CONSIDERAnONS 

■  Use  of  battle-rostered  crews  enhance  crew 

cocHdxnation. 

■  RtaTn^flrrli?a'tifin  of  critical  crew  coordinatiogi 
acti»n<;  wfll  ircqmjve  not  only  efndency,  effective¬ 
ness,  and  safety  of  mission  but  should  also 
faalitate  training  grxl  cross  crew  assignments. 

■  Critical  crew  coordinaticHi  procedures  should 
be  drilled  for  emergmicy  situations  (e.g.,  loss  of 
ground  reference  such  as  brownout  and  IMG, 
visual  ilhisiaas,  pngrup,  feilureX 

■  Sound  crew  cxOTdinatioai  jirocedures  imple- 
mented  in  day  gperaticais  should  faalitate  posi¬ 
tive  habit  transfer  to  ni^t^sVG  c^ierations. 

■  It  is  the  responmbility  of  eoe/y  crewmemher  to 


advise  POC  when  ground  reference  is  lost  or  air- 
craftappears  to  be  in  an  unsafe  candition. 

•I^OC  must  alert  POC  any  time  xmanti- 
dpated  deviation  ftom  planned  airspeed  or  al¬ 
titude  occurs. 

•During  £^{>ioach  it  is  essential  that  crew 
chiefe/observers  track  location  of  the  dust  doud 

and  alert  POC  if  it  appears  that  the  aircraft  may 
beccane  gigulfed. 

M  If  POC  recognizes  that  he  is  experiencing  a 
visual  iftnsifm,  he  should  rnferm  other  crewmean- 
bers. 

■  Effiriftnt  crew  coordination  is  critical  below 
100  feet  A(H* 

■  Communication  must  be  dear  and  concise.  Use 
of  standard  temainology  is  recommended  and 
encouraged. 

B.  SCANNING _ 

RESPONSIBtLrnES 

■  Scanrdiig  responsibilities  far  each.  crewnaeiDljer 
are  presented  in  the  following  table. 


Crewmember  Scanning  Responsibilities 


Pilot  Not  On  Controls 
(PNOC) 


•  Provkje  continoous 
information  on  obstsdes  and 
terrain  trerxls  (e.g.,  transition, 
turns).  Use  clock  method. 

•  Announce  when  leaving 
sector  (A  scanning 
responsi^  (e.g..  when 
studying  map). 


Riot  On  Controls 
(POC) 


GENERAL 


•  Verbally  acknowledge 
obstacles  when  visual  contact 
is  made. 


•  Acknowledge  artd  enlarge 
scanning  sector  when  PNOC 
announces  stopping  outside 
scan. 

•  If  outside  scanning  is 
cfiscontinued.  transfer  controls 
or  coordinate  with  other 
crewmembers  to  ensure 
obstacle  clearance  is 
maintained- 


Non-Rated 

Crewmember 


•  Provide  informafion  on  terrain 
(e.g.,  obstacles.  1rans9ion)  and 
other  aircraft.  Use  dock 
method. 

•  Acknowledge  and  enlarge 
scanning  sector  when  ei^r 
pflot  or  other  crewmember 
announces  he  is  stopping  scan 
of  h'is  sedor. 
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Pilot  Not  On  Controls 
(PNOC) 

Pilot  On  Controls 
(POC) 

Non-Rated 

Crewmember 

NOE 

•  Sc^  tor  cues  at  aM  ranges 
(close,  mid-  and  far-range). 

•  Primayr  atention  outskie 
arcaft  CCfimC^). 

•  Keep  attention  outskz 
(CRmCAL). 

•  Provide  navigation 
instructions  and  feedback 
regarding  airspeed,  attitude, 
descent  rate,  and  system 
status. 

•  Scan  priorfty  should  be 
immecfi^e  flight  path  as 
airsseed  increases. 

•  Conduct  coniirajous  scan 

that  saiapl^  to  mid¬ 

range  cues  within  intended 
coirse  of  Sght  tor  obstacle 
avcNdance. 

•  Conduct  coreinuous  scan  of 
assigned  sector  for  obsade 
avoidance. 

•  Provide  feedback  recarcfing 
altitude,  atftude.  and  ascent 
rate. 

-  D:  not  fixate. 

CONTOUR 

•  Sc^  for  cues  at  rrtd-  and 
far  range. 

•  Pnrnary  adenSon  (XJtskie 
arcraft,  scannkig  ImmecSate 
fSc-r  p^.  fCRffiCAL). 

•  Keep  attention  otstsks 
(CRmCAL). 

•  Provide  navigation 
instructions  and  feedback 
regarding  airspeed,  altitude, 
descent  rate,  and  system 
status. 

•  Scan  tor  near-  and  mid- 
rance  cues  for  obstacle 
a-.-cdatics. 

•  Conduct  continuous  scan  of 
assioned  sector  for  obsade 
avoiciarce. 

•  Frequent  ^titude  callouts 
requii^ 

•  Oq  not  fixate. 

•  Provide  feedback  r^ardmg 
alOude,  attitude,  and  descent 
rate. 

LOW  LEVEL 

•  Scan  for  cues  at  mid-  and 
far-range. 

•  Frmary  ^enSon  outade 

•  Condud  continuous  scan  of 
as^oned  sector  for  obsade 
avoidance. 

•  Provide  navigation 
instructions  and  feedback 
reganSng  airspeed,  attitude, 
descent  cate,  and  system 
status. 

•  Scan  tor  cues  at  mid-  and 
fa^oroe. 

•  Provide  feedback  recercfing 
attiude.  attitude,  and  ascent 
rate. 

•  Systemafically  monBor  fight 
arxj  dark  areas  of  terrain  to 
denfify  transitions  in  terrain 
type- 

•  %ste»>aficai^  monitoc  fight 
and  darir  areas  of  terrain  to 
identify  tiansttions  in  tenatti 
type. 

•  Systenralicaly  monfer  fight 
and  dark  areas  of  ten^  to 
idenfiy  trandtions  in  terrain 
type. 
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m  Non-rated  crewmembers  are  key  p^dpants 
in  scanning,  dearing,  and  monitoring  aircraft 
attitude  and  descent  rates. 

■  Sectors  of  scanning  responsibility  must  be  as¬ 
signed  for  each  crewmember  before  fB^t. 

Aircraft  type  should  be  considered  when  assign¬ 
ing  sectors  of  scanning. 

■  EXAMPLE:  In  UH-60  pre-mission  brief;  PIC 
assigns  sectors  of  scanning  responsibility  as  fid- 
lows: 

a  Left-seat  pilot  assigned  responsflnlity  from  cen¬ 
ter  post  to  approximately  90  d^rees  left 

b.  Ri^t-seat  plot  asdgned  responsihility  from 
center  post  to  appoxrmateJy  90  degrees  li^t. 

c.  Non-rated  oewmemberfs)  assigned  respon¬ 
sibility  to  scan  left  or  ri^t  approximately  180 

degrees.  .  x  _l 

d.  WbenPNCXD  announces  his  intention  to  stop 

scanning  his  asagned  sector  (e.g.,  to  study  map), 
POC  and  non-rated  crevnnenaberfs)  acknowledge 
and  assume  resp<msibility  for  his  scanning  sector. 

PROCEDURES 

■  Do  not  allow  scan  of  aircraft  flight  path,  to  be 
interrupted. 

■  Crewmembers  must  rotate  head  and  eyes  con- 

tinuoiisly.  Scan  should  be  slow  enou^  to  acqprire 
visual  cues  and  not  so  fest  as  to  induce  spatial  dis¬ 
orientation-  Occaaonaibi  crewmembers  may  find 
it  necessary  to  sU^  head  movement  m<Hnentarily 
to  positively  identify  an  object,  but  must  not 
fi^te. 

■  POC  should  jsimarily  scan  outade  aircraft  and 
trust  PNOC  to  provide  information  (Le.,  systems 
status,  altitude,  airspeed! 

■  Wbraa  PNOC  stops  scanning  (e.g-,  to  study 
man),  he  must  alert  POC  and  crewmembers,  POC 


■  If  pilot  on  OHitrols  discontinues  scanning  out¬ 
ride  aircraft,  he  should  transfer  controls  mr  cooi> 

dinate  with  other  crewmembers  to  ensure 
obstacle  dearanoe  is  mmntained. 

■  NOE  mode  rffh^  demands  increased  scan¬ 
ning  outade  the  aircraft,  espedally  athi^ier 
airspeeds  (e.g.,  40  kt),  for  obstacle  clearance  and 


closure  rates- 

■  scanning  otrside  the  aircraft  is  even 

more  critical  in  contour  than  NOE  fK^it  mode. 

■  Crew  cKnaiTA  scan  for  visual  cues  that  indicate 
approaching  t^i  i  -sin  tzansitian  (see  Section  lU-D). 

adjusting  SEAT  POSmON  FOR  OP- 

TIMUM  FIELD  OF  VIEW- For  those  aircraft 
and  crew  positions  vrith  a<3BustaN.e  seats,  pHots 

canadiieveoptiniumviewingpositionbyai^ttst- 

ingseatto’deagneyepoint’'  (DEP!  Afield  ex¬ 
pedient  pncedure  follows: 

■  StepL 

*lJE-€0.  lTE-1,  and  CE-47.  Po^aonapCTSon 

directly  to  tiie  firart  cf  the  seat  fiir  whidi  DEP  is 
bang  d^ermined  (e-g.,  outade  aircraft  firecfly  in 

fixint  of  pilot  seat! 

o  UH-60  and  UH-1:  Position  person  12  feet 
finm  nose  c£  aimaft. 

o  CH-47:Podtian  person  20  feet  firom  nose 
Gfaircrafi. 

•  AH-I  back  seat  Postion  a  pemcn  at  2  o' clock 
a  6.5  feet  ftiiuimditskidtoe 

ring. 

■  St^  2.  Have  pgson  crouch  down  and  position 


ground. 

■  Stq 

fingers  canbe  seen  toodnng  the  ground. 


OBSTA.CLE  DETECTION 

■  Is  best  when  moon  is  behind  ancraft. 

■  Is  wesst  when  moon  is  in  final  of  aircraft. 

BAND-PASS  FILTERflETNK  LIGHT  (see  Sec¬ 
tion  VH-B) 

■  Tbnds  to  liznit  pilot’s  asn  to  within  aieaof 


tiirppeed  bfti^i^kitRidflred. 


infer  tr^iwitinn  or  AangeingrouTid  dope 

based  on  artifidal  edge  produced  by  beam.  There- 


con- 


tinuou^  cross-cheti  information  <Hi  tarram 
condttitms  (e-g.,  sk^e,  texture,  transition,  etc.) 
with  other  crewmcmbas. 
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SECTION  IX 


RISK  MANAGEMENT 


There  are  inherent  risks  associated  with 

NVGoperatians  tiiat  Army  leaders  shodd 
strive  to  identify  and  olirntnati*-  The 
following  risk  TnflnflgprfnCTt  process  is  standard, 
however,  it  includes  risks  specific  to  desert 
terrain. 


A.  DEFPnnON _ 

Bisk  TTiflTiagftmfiTit  is  the  pxx»ss  ^identifying 
risks  associated  with  a  particular  operation, 
weighing  these  risks  against  the  overall  value  to 
be  gained,  and  making  risk  acceptance  deciskEts. 

B.  RISK  MANAGEMEm 

RULES _ 

■  1.  Accept  no  unnecessary  risks  (Le.,  risk  that,  if 
eliminated,  still  allows  mission  accompiishineit). 

■  2.  Make  dedaons  at  pxiper  kveb  Leader 
responsible  for  the  misaon  dtould  make  risk 

decisions. 

■  3.  Aoc^  risks  if  benefits  outwei^  costs:  Bisk¬ 
taking  requires  a  dedsion-making  process  that 
balances  misaon  benefits  with  costs. 

C.  RISK  MANAGEMENT 

PROCESS  _ 


A  five-step  process  •diich  includes: 


IIP 


■  Risk  dprisicnfl  and  development  of  cxmtrots. 

■  TmplATTipntatinn  fif  controls. 

■  Sui)eiviso3i. 

A  thnrangh  SOP  shodd be  written  that  inchides  a 

model  where  values  can  be  applied  to  quantify 

the  risk  for  evaluation  and  decisiCHi  making. 


The  fijlowing  d^cts  an  ovezall  compara- 

tive  risk  anafysis  of  the  most  critical  XVG  nds- 
sianccEisdezatkKisinthe  Southwest  Asian 
environment. 

Hghar  vakMS  r«pr«s«nt  comparativaiy 
HQHERrisk. 

MOON  TBWANTYPE 

ANGLE  LLUMAnON  DUE  SCRUB  LAKE  BQ 
degrees)  (Peroerf) 

0  -  30  0  -  35  5  4  3 

31-60  36  -  60  4  3  2 

61-90  61-80  3  2  1 

61  -90  81  -  100  4  3  2 

NOTEContoir  -  Add  2 
N06  -Addi 
Low  level  —  Add  0 

TABLEUSE: 


Ixnatiai. is  indndedm  the  same  zow,  select  the 

value  fir  tire  ap{£cah3e  terradn  a^d  adjust  for 
mnfU  cf  fii^^  (asin^catedhy  the  runeX 

combination  is  not  included  in  the  saze  row,  iden 
fHy  t>v>  rkJr  -pg>n«^  for  tbft  aiyKralilA  -nnnp  gagio 


values  and  s^ust  for  ipode  of  flight  (as  mdi* 
cated  by  the  note). 

EXAMPLE:T<k  amission  conductfdin  the  canes 
ax  NOE  when  moon  an^  is  40  degrees  and  £- 


IllliilliKlP.l 


40-degEee  mocBi  an^  is  4^  and  ^Qie  value  far  70- 


. 1:..'. 


of  4  and  ai^ust  £br  NOE  fh^  by  ad£ng  1,  for  a 
total  risk  vdne  of  5. 

RISK  IDENTIFICAIION 

■  Idsxtzfy  risks  associated  with  all  specified  and 
implied  tasks.  ConadaatiiHi  of  baric  METIT-T 


and  NVG-spedfic  METT-T  (Section  IX-D)  will 
help  identify  risks. 

■  Thnmiigh  operatiaais^mission  analysis  is  re¬ 
quired  during  this  step  to  identify  risk  in  every 
aspect  of  the  operaticHi. 

ASSESSMENT  (EVALUATION/QIIAN- 
HFICATION) 

■  Determine  how  great  the  risk  is  0ikel2MX)d  and 

extent  of  accidental  loss). 

■  METT-T  format  provides  guidelines  on  issues  to 
consider  (such  as  weaker,  type  of  terrain,  andil- 
himination  levds). 

■  Consider  use  of  a  risk  matrix  or  decision  guide  | 

frir  all  nr  part  of  the  operation.  They  can  provide  a 
quick  overriew  of  the  risk  atuation. 

BTSK-  DECISIONS  AND  DEVELOPMENT  OF 
CONTROLS 

■  Determine  which  risks  are  acceptable.  (The 
benefits  of  taking  a  risk  must  outwei^  the  pos¬ 
sible  cost  of  the  risk.) 

■  Identify  acfions  to  ehminate  or  reduce  risk  (ohs- 
trols).  Reduction  methods  range  from  hazard 
awareness  to  development  of  detailed  operational 
procedures. 

■  Tigf  and  prioritize  alternate  courses  of  acfion. 

■  Ensine  risk  management  decisions  are  made  at 
the  proper  levd.  (The  leader  re^ponable  for  the 

Tmg.<ifin  should  make  risk  decisions.) 


IMPLEMENTATION  OF  CONTROLS 

■  Knowledge  of  risk  contrds,  down  to  the  in¬ 
dividual  soldier,  is  essential  finr  successful  im¬ 
plementation  and  execution. 

■  Integrate  controls  (developed  in  previous  step) 

into  selected  courses  of  action  to  reduce  risk  to 

lowest  possible  levds  and  stiD.  acoompKsh  the  mis¬ 


sion. 


SUPERVISION 

■  Enforce  controls  and  standards. 

■  Determine  effectiveness  <rf  controls.  Correct  so- 
pervirion  will  identify  those  control  measures 

that  are  not  effective  or  hinder  mission  objectives- 


D.  NVG-SPECIFIC  METT-T 
CONSroERATIONS _ 

The  following  METT-T  consicergtacBS  specific  to 
m^t/NVO  desert  opesacms  are  provided  to 
provoke  tbmight,  abouz  issues  to  consider  in  risk 
mgrmgpmeTit  actions.  They  eie  raot  all  mriusive. 


MISSION  (con^Jexity  and  <££5cnlty) 

■  Raise  awareness  levels  of  leaders  and  aviatOTS, 
to  indude  gromid  dsmaits,  czL  NVG  desert  oper- 
afions  and  associated  TT'iitUrtffins. 

■  Advise  OPCON,  ettadied  and'or  separate 

units  of  NVG-sperific  reqoireii!SEts. 

■  Exchange  imit  KVG  lessons  learned  and  put  ia 
writing. 

■  a  coasmand  cb~^ale  that  promotes 
safety. 

■  Enforce  standards — make  oei-the-^Kjt  correc¬ 


tions. 

■  Deploy  standarcizHiHEi^safey  personnel  with 
unit. 

■  Establish  a  d^ovahle  Ebrary  (training,  stand- 
arcization,  Tnaintarfmce  (e-g.,  unit  messages)). 

■  CompareNVGirisdcEiriskassessmentfor 
Southwest  Asia  vsscs  hcHne  ststitEi.  (There  are 

pnmA  gignifirant  ^ffemices  LcCwrcdt  the  flying  en- 
•OT-nnnmATif.iTi  Sotrffawest  Aria  and  fl>ii±g  at  theNa- 
firmal  TVflimngGgaitg(NTCl(e.^la^ofvisuaI 
cues).  Aviators  must  not  asstmse  that  paior  train¬ 
ing  at  NTC  is  sufficient.) 

■Develop  a; 
reference- 

■  Establish  inadvetent  IMG  procedore  fir  area 
of  operations. 

■  Emphasize  that  nrownocrt  conditions  are 
prevalent  in  bivouac  sies. 

■  Conduct  a  survey  of  tile  area  of  c^ieatioos  at 


once;; 
comes  criticaL 

••RgfgMisk  >tg-7yrds  mspsanditududeNVCx- 
■rJfltAd  bayards  (e.g-,  dunes,  tfcjiiain  UiaiTsatinn 
areas,  etc.). 

•Establish  TestTTrtfid  flight  areas- 

•  Indude  hazarcs^obstades  in  misaon-crew 
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briefings. 

■  Identify  and  brief  in  detail  critical  tasks  for  eadi 
mission. 

■  Note  that  NVGs  are  helpful  in  AH-64S  during 
m\alti-ship  operations  to  track  other  aircraft  and 
overcome  IR  cross-over  conditiops  (FUR). 

■  CH-47S— 

•Must  use  reach  pendants  to  hook  up  load. 
•Should  sling  HMMWVs  side  by  side  instead 
of  tandem  rig  in  order  to  avoid  interfering  wifli 
radar  altimeter  operation. 

•Should  plan  to  operate  at  altitude  of  100  feet 
j&rs-T.rtT-'higVipr  dnriTig  all  ertemal  load  operations. 

■  Increase  emphasis  on — 

•Extended  cross-FLOT  misaons. 

•  Resupply  conducted  under  NVG. 

•  A2C2  NVG-specific  issues. 

•Use  of  AN/AVS-6  instead  of  AN/PVS-5. 

ENEMY 

■  Limited  abilify  to  detect  aircraft  IR  lighting 
(band-pass  filter,  position  H^ts). 

■  Aviation  assets  not  trained  to  fi^t  at  night. 

TERRAIN  (all  aspects  of  physical  environment; 
e.g.,  type  terrain,  weathei;  fflunmiation) 

■  Desert  flight  considerations  (see  Sedam  lit 
NVGTferr^Fli^t). 

■  nivunination  considerations  (see  Section  It 
Illumination). 

■  \^sual  illusions  (see  Section  IV:  \%ual  Elusions). 


TROOPS  (supervision,  experience,  training, 
equipment,  etc.) 

■  Increase  unit  emphasis  on  cockpit  crew  coor- 


dinarion  and  scanning. 

■  Establish  stnactured4)lanned  in-covmtry  train¬ 
ing  programs: 

•"Oawi-Walk-Run"  training  progression:  Day 


flight; — higH-illiTTTiinfltinn  flights — low-illumina- 


•Establish  training  routes  in  all  types  of 


terrain. 

■  The  inosteq»etienced  NVG  pilot  is  at  risk  if 
not  pYQL  proper  in^oountxy  training. 

■  Expect  longer  KVG  missions. 

■  Eiqiectto  require  more  NV(j-qualified  crews. 


■  Oew  endurance 
•Iiixtialfy,< 


tif»r>  to  have  a  mmjor  impact  on  imitfs  ability  to  con¬ 


duct  NVG  operations. 

•Inqirove  crew  rest  by  providing  separate 
aryriTTtTnndgtions  for  day  and  night  crews. 

•Due  to  hi^  reflectance  of  sand,  protect  eyes 
frran  simlight  during  the  day  to  prevent  potential 
adverse  ^ects  cm  viaon. 


■  Grew  selection 

•Battle-roster  crews  are  a  must. 
•Experience  is  key  to  success — ^the  more 
<iPTT»sndTTig  the  missiorL,  the  more  experienced  the 


crew 

•'Rjtal  crew  alnlity,  not  just  individual  crew- 
memba'  pcofidency,  should  be  considered. 


TTMR  (aroilahle  for  planning,  preparation,  and 
executHHi) 

■  AEow  as  TTiTT<»b  time  as  possible  for  detailed 

Tni<yi<Tn  jJarming. 

■  AEow  more  time  for  task  accomplishment  (use 
revase  plarming  sequence). 
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